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Wx.ttwmm&&2 o o vA<dv$k4 o,«w-e&o£ 0 

[0 0 4 5] 

t£T\ ^t^i^tt^nlGaNSl 5 ©AW* 

i^^|l^ MTO< ^^^^^ ^ ijf> . 
©«Wl**7 4*<0*h&.fc(i, nSG aN|15 ©Mf^VV-tlft^T" 
2 ^ m ^ ma ^ 1 3©*HD=1 O^m, ^fPc:2 9^WtU » 
»ilOOmW/AT^o^CMU 7 6*©»*Hli, nlGaNfl 

tfyfP= 1 7^mtC^f-L , %imm$2 0 OmW/A, 8 2tOi^;{i, n 

D=3^m. e<y^P=i 7,imfc:*#U 2 1 OmW/A^ofe, 

[0 0 4 6] 

(D, P) ^^L, D«r3~10^m, P * 1 1 ~ 2 8 ^ m©ilftiW 
**«f»U WWLTnSGaNil 5 ©W?ft«tff ofc. ^-ott 

[0 0 4 7] 

^ 6 ^A^i^O^W© nlG a Ni 1 5 <D&£Eimfr9lim (SEM) 
^K^^1-o J&M^X? 1 4 0MPSfPi 3<7)*§$D=3,unu feTy* 

P=l 0^m-C** o ^*^SM^^^^>1tl^ B B H M*^>i>^ 
AtttOnflGaN*OSEMWtH7K*t. AIWUOB 
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[0 0 4 8] 

tit. m8l,Z}&M^x? i 4<DfflUMl 3^|$D=3 i «m, fcf^P = l 
7^m^nlGaNil5^)SEMII^to EI 9 CtSv^ 

^140gSP^l 3^^$D=3^m, t'7fP = 2 8^m<7)i^nlGa 

[0 0 4 9] 

(HI O^fi^;, nlGaNil 5 OJftW^H^ortfcfciEft 2 0 
1*fig2 1#»£U **tfe*«jgMii 6 ^<HnI 
GaNSl 5®lR/S^5£v»«J^T»tt<gfi:2 0^«^»2 H«Ltv^ 0 * 

»m***LfcB#. liWnlGaNll 5 * ^O^RMttttftfev* J: 5 
[0 0 5 0] 

iL^lv^«^^ it ^B ffl GBMfFj , F 2 , F 3 , F 4 ) 

GaNil 5 6*5J:O p piHGaN«l 7£/&ft£ 

*TV>* PIG a Ni 1 7 ^ nIG a Ni 1 5 

zm-tZo z<Dfz&, i?mmmi 8 tnmmmi 9 t^m^mmmm^MLtzn 

,:ittSl 6H4U*OHpSGaNll 7fflfcjttrft«U :o P IGa 
<b£ D^>7feO^ *> nIGaNlH Orttttttfr%tt*«>2 5 ^7 r >f 1 
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^-v: 32/ 



[0 0 5 1] 

3tm?-mm<D±zzi±2 o^mgnnjowu ioiionMSta-s 

G a N^/^f KO^*«0^^©«3fc3R^flKtO^:^ Sii 1 0 ft 
[0 0 5 2] 

Sfc. pUfflmSl 8 t LT, SI»i|v>A gl^^tf N i /A g/A uM 
OpMGaN/il 7 0±»-C©aW*t*<i-*i4:*«^*, -€"ti4~ X o X^t(D 

[0 0 5 3] 

7>A-f>fT> (Lambert ian) fcVM,\ £ & 0 u(Di^^ 

& o 

[0 0 5 4] 

ion 2 o*jfc^«ijcijv»-ct±, # 1 <»%wm t mmziM*mx>r p ig 

aN*l 7 4"«ftS-*jfcft, ^pIGaNll 7±}: P lttl 8 
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112 <7>*MK nmmm 1 9 ^^fh 0 Z<D nfljmfe 1 9 amx. I T O & 

^IK^tfnlGaNi 1 2 <Dmm<Vfc^MWzt>fz-=>X nMWMl 9 
tSii^l^e uOnilil 9£T i/P t/Au*jt<Z>&JPMW» 

IRK* O^fiE-f niGaNi 1 2 £& LTfl.«fcft#|Mt$ tL^> i 

dfc-*"*rtne>> il3D7tiM:, ^it^^ff^OnllG aN| 1 5 £ 
ttB-t2>&frKi3lf2> nflOVH 1 9 tiUPSP 19a &l£&t&o 

o 

[0 0 5 5] 

V&&3?Mtfrl8l l 4 n^1" 0 

?U£*U G aNMI^^t- KOZl^T W7&^j£$*LTV>&o #GaNm 

y#fafc«\ ^fe (R) #§5fcffiOG aNM^-ft- K\ m& (G) 
OGaN^«*^>f*-Ki5J:mrfe (B) ffl(?)GaNM^^t- W 
$MgLTSEylJ$*l, CltLib0 3ooG aN^/^f V\z£ t) llf« 

M»G a N^M&Jfe^*- K^)p«iSl 8 H±t±E«l 2 3 tcJ: l9£v>^ 

M^LTis*?, y^fRjKIETTJSftfcG aN^^t- K^IIIiirot 
[0 0 5 6] 
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^Ga N*«*^>f * - k t mm%mmm-f & d^ai) ^^^^^ 

[0 0 5 7] 

iOMW81i:*v>Tli, ,H^fe(:SDT^2 2-2 4 4: nfljfcm 9 

vjomm k x tut, # g a N^^5fc *v * - kj&»* 1 <ommtm k 

[0 0 5 8] 

2fcfc, u^Of 5 OliflJiU G a N^M/'f Ktcv^TRW 

£w * 5 ^wm\z^x\±, m 1 onjt^sRfc mmz lx g a 

&0>±£ $W= 1 3 ^ mf^o 
[0 0 5 9] 

A*mfcJttfcflfcfc§v*C:i:fc:J: 0, nlGaNll 5 ©»Rj0«l$fc<gtfc2 0 
«2 0 0^ A^t:2 5^WW-W s tlSo £*UcJnx.T> f loiM 
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fit t wm&titv>m& *nz>zti>x'%2> 0 

[0 0 6 0] 

£D=10//nu b'7fP = 2 8^mJ:t^ 0 fe iOES^^H^ffl^ 
TnMGaN/f 1 5 *»?|ftftS*4 0 iO^O^SfflJK ttWittf 1 0 2 0tt 

nMG a Nl 1 2 fcOOTiE#fc;fett*]jfcftfc«*jHci-*fci& % J&ftiBJKfc 1 
0 2 0-CJ; *) M&< U jft«J6flPSrfi< U^?^ ^CLtUv^ n 
MG a Nil 1 2 tW*Wifi#0«^*Bfe<*««'OJiftft»ijftftiaR* 1 0 2 0t 

iiS£o. 5//m/hS0;itLr^HT9o ituiioT, ii 6i:^t 

Jdfc, ^#^tTOT?r^i-|i^ H H H M^^1-^>^^c7)nS9GaNSl 5 
^«-T-2)o £OJHMAIitiU ClcOnMG aNl 1 5 OTS&Offl® 

Nil 5<7)_h§|50OTH^$tv^SMt^f>5&^o 

i e <D%mrm k x & 1 ohj&^ss* <t 2 <om,wm t mm* 

K2 5 ^W^it^tHo 
[0 0 6 1] 
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GaNJf 1 7«:J«*$*4^ iiTlii^tfl 6 1 6 a, 

1 6 b, It^Jil 6 c, #pfl 6 d&SiXmmmi 6 e frh %2>MQWffi3kt 

1-&o ZtLbommm 1 6 a. #pJf l 6 b, HESS 16c, #FJS l 6 d33£ 

at £W= 1 3 //mT'^^o 
[0 0 6 2] 

*103tel6^l8tra«|^LTIS*3ia6 % EI 1 7 Izmir G a N3R»3fe 

m&*nz>zt&'?£z>o M^tLti^ mx.it, mmmm.2 0 o^aw 

[0 0 6 3] 

i«<7)f8^Mii:i;^G aNl^-ft - our IBM 

^D=10/um. fc?yf-P = 2 8yt/mfc1-£ 0 i«77^l4^v> 
T nlG a NJ§ 1 5 &iB^J&g$-#& 0 -OB^J&ftjSJgte^if 9 4 0 °C fc L 
> ^fijS*«ryV"-^JSfScSifeir"ei 1. 0-11. 3 ^m/h fcv^^#jcav» 
Jfcg$ft!£fc1-&o £03&j&ftO|8H::tdU nlGaNil 2tO#Mfifl3tt 
&&ft«r»*j&>fci-a;fcie>, j£Si&JK«:9 4 0 X3 X 0 < U dt«5Sfl|*1B:< 
U^WJl^aTUW nlGaNil 2 t <&#®iS'|£tf>8P#£|& 

<±Ufrv»fc&i±j&mi&m* 9 4ot:i:u 1 

. 0-11. 3^m/hfcv^^#tas^jftS3aafjc|g5feLTffdo 
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K-7°G a Nit 2 2 *fl|x.HT 1 1. 0-11. 3 ^ m/h ^^ft^-CA^It^ 
Ht* J: 9 K0||x.lfJP$ 10 0 nrnilMH^. £<7>T> K-^G aN|2 

[0 0 6 4] 

»10|tl63&SRi: RrtHlC LTXS«r«*, Ell 8C^tGaN» 

c <om i o^Mtc «t m i <p^w^*5 <t 2 <7>%m&m t ram* 

f"JA£#.5> it^i^o CO%^fC, t> K-^G aN!22 rtTOflEg^ 

x.tf, &5&%ftE2 0 0// A<DB#K8 0/£W^it#T?l«5 o 
[0 0 6 5] 

1"£ 0 -OGaN^M;^t-K*ai9t:fto 
d^i9W|II»:^v^li, #loate»5^«|fcramt-L-CWP*Pl 3*^ 

1 3<D\£yf-P Itmkli 2 8 /umt-f&o >XK, Z.<DWu&r?X9 1 4 ^Iv>tn 
IGaNll5*IMft^« 0 i©^MSJt(±i£lf9 4 Ott U J5fc 
«3®iRSrrw-^JffiSife#^l 1. 0-11. 3^m/hfcv^^#Uj£v^S 
3*fttC-***o £<a3^fifcft?>l&Kl±. alG aNi 1 2 fcO#®j£#fc;fclt&Ji£ 

M^^i^ati iv^s, nIGaNi 1 2 b<D&m&®<DU%'*V£<Jz 
Mfr<DJ&&lt}&$Mm,* 9 4 0ti:U J&£aSK&y V-^-J&g&Sf-t? 1 1 . 0 
-11. 3/im/h fcv>-9^#^iftv^iKgJK^iasgLTffdo •I.tUCfcoT^ 
IH 1 9 ^ fc, J&S^*? 1 4 <omaU l 3 Ofc/h^ifefrfflfcT&ofcBfM 

* nlGaN115 * 0 
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[0 0 6 6] 

-^§9 omnfm^ x g i ^«£5i& <t 2 (ommwm t mm* 

t*2 B^wmcfc^i^o 
[0 0 6 7] 

§£D=10//m. t°7fP = 2 8/<mi;t^o ^ iOifi"?^^ 1 4 ^ffl 
WtnlGaNil 5 ^IMS^t-So £OB#OJ&Eifia?{iflIx.tf 9 4 0 *C 
U Jfcg&JK*^l'-±J&g|felt-ei 1. 0-11. 3 /zm/h fcv^^NNciS 
v^jfcft&JRK-t&o £<Z>«#Jj&SOBHct± % nlG aNi 1 2 i: 
It^^cftSrSi^^tc-f S^:^ J&gi&J&fc 9 4 0 °C £ 0 i>1&< U j&KaL&fcig; 
< Ujfi«$*4J:^:Lt4J:^ nlGaNll 2 

j&ftiijfcgfijK* 9 4 0°C£ U v-^j&g&ll:-? l 

i. o~ii. 3 /um/htxs^wnizm^j&MmmKmfcLxifdo 

[0 0 6 8] 

tfc»±, CF4 ^CHF 3 J&fc'O7y3R4r^0J.y^->^35r^*fflv^ 
R I EftKJ: 9 * e 

nlGaNll 5±^Jx.(f 9 6 0X;<OJ&&MBt'eMk.i£l /imnStO 

KMt&fl e^iVpIGaNll 7^^«$-^^>o l&ft&^fllii^ 
■k%ZW= 1 3 ,um-C&&o 

$ 1 <D%mwmtmm^ Lxxmzmtb, vmmrn 1 8 i«t^ 0 

[0 0 6 9] 
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^ — y&^x? t LtMif^R I Efetci •) pSG a NJH 1 7 33 J: 1 6 

Zx-y^^JfLXffln^ZfmL, dco^n^t'nMG a Nil 1 2 £mffi£-£& 

tTil, P tMiS ilFAuI^i^f^mo itLl:iot, plGaNf 
1 7 33£tf%i&m 1 6 HB^$tL^^P§|5^ili:TnMG aN| 1 2 Kn^*^ 
h U:T i/P t/Au«^nffJJ*^l 9^^$tL^> 0 
[0 0 7 0] 

i <om i o <D%m%m k x *u*\ m 1 ^ji^is x zrm 2 ^iiii ^ 

[0 0 7 1] 

(s i0 2 ) ^mitzsv^zs (s i n) ^^^^^-r^^oMn^tcistt 

£ nlGaNl±Cit(0±®^ttMtM^I^tt^^« 
<7)nlGaNf?:MMU J&ft^* ^ Lfct S *0«$*ft*iiUiJcfiH£ 
S^pIGaNf^MSmU^ nMG a NJt^^J&ft^^O 
PIG aN)fc7>J&:ftf±9 0 Or^O^^T^tL^/i^, iO^S^l^ftv 
*?<7)^Wbv'; (S i) (O) «g|U Zti7!)^<Dtt&<Dm& 

J&:KP# tCi^lcpST?* V) „ G aNC^U nl^Htli: lti< S i plG 
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> iOflO O^Jfef^ic^v^Tfi. ©ft® 1 6 fei^plG aN117 Oj&ft 
tffKJfcftv** i 4 £^y^>^|&*LT^&7ti6, rgftg 1 6^itFpIG a 
N«l 7 0^(;^Y^^l4liWf, pIGaNil 7<&J«ftl$fcjS 

[0 0 7 2] 

mz.it, ±i&<z>mi~~mi o<7)mmMMiz&^xmiftzm.m, urn-, 

fc#*fc*&fiU #34, «jft. WM, rn^x^^iv.tU^ 

[0 0 7 3] 

»tfc»K I n«0/jN^^I nGaNi^^i'^ttU^o ifc, 

CT> v>fc*9>£sj?*>f (bowing) izx^>^> b^^y^m^hm^n^fz 

a6K> InGaNCAl ZMZ-XA lGalnNtUUv^ $ <b fc, 
f&CT, feft® 16 t nlGaNi 1 2 fcOffi 1 6 fcpIGaNf 1 7 

[0 0 7 4] 

ifc, ±^<^i 1 - t 1 0 o^Miic^^t a, t77^f7it»^ 
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Xi>X^ 0 ELO (Epitaxial Lateral Overgrowth) *>s<>7**%: ¥<Dfc 

[0 0 7 5] 

£ibK. ±^<7)i 1 1 0 OHMiJ;i5V^T, pIGaNfn^pfflS 
[0 0 7 6] 

tit, ±&<DB3&£V?m4<7)mffi.fmt<Z£>^T^ t77^7lll 1±K 

1 ±iZimc<DG a N^l&ft^ K**y >; v y * 
f> O G a N^Sbt ^ >f - K fcfrfll U d ft- ?> * Ji&<D|g 3 & «fc TO 4 <7> 

[0 0 7 7] 
[l&^^^] 

mil 
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[EI 2] 
[0 3] 
[04] . 

zoftmom i <o%imm^£z> g a n^h^^-y KosBt^&fcgyB-t 

[05] 

^mn^m i <^»^k g a n^h^^ *- wm^m^te^r 
m& v * ^ ^ r v ^ m^fc-r & m & m-tw-mm -e $> h 0 

[EI 6 1 
[07] 
[0 8] 
[09] 

1 omkMI&KX&G a N^flft^ K^^&K^T 

[010] 
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[mil] 
[m 1 2] 

iw^l^f 2 Olif |j: J: ^ G a N|J)fcf ^ t - K£*rr$f®0-e&& 

o 

[013] 

[014] 
[015] 

[016] 

^<^)|&WO»6 0|lift^tcJ:*G aN^^t- K^^f^PMS^J:^ 
[017] 

^0|&WO||7 0^lifi|^^J:^G aN|W>ft - K^^1"¥®0*5 ilT 
[018] 

®f®0-e&&o 

[019] 

ClO|&^0||9 0|liS&f^^J:^G aN^W-ft- K*^-t¥®0*3 J: W 
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[H2 0] 

1 0 ^M^i&cj: & G a NM*^^ K^^f¥Mi^ J: 

[H2 1] 

1 l-t7 7^7i«, 1 2-nIG a Nil, 
1 5— fSttg, 1 5-nIG a Nif, 1 6-plG aNi, 17- • • HP 

i8 • • • pmmm, 19 • • • nmmm, 2 o-mz, 2 l-ws&i^ 

2 2, 2 3, 2 4- • • 
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[mi] 




13 ItlPgp 



— 14 J&g-7X* 
^12<n> niGaNS 

--11 v-pr^mm 
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[12 2] 

15(n) 
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[mi o] 
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[Ell 7] 

18 17(p) 
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[IU1 8] 

18 17(p) 
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[EI 2 1] 
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[MftWl t77^71tll±l:nIGaN112^^ 
*=S iNM^iOM^M 4 ftftT** i 4o»p«i 3 

a Nl 1 5±Cttti 1 6 J: O^pIG a N® 1 7 
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